Abstract: A floristic survey was carried out in a contact area between Araucaria Forest and Seasonal Forest areas, in the municipality of Guaraciaba, Far West of Santa Catarina state, southern Brazil. We provide a checklist containing 108 species and 42 plant families for the area. Families with the most encountered number of species were Myrtaceae (eight species), Solanaceae (eight), Euphorbiaceae (seven) and Poaceae (six). Two species are classified as endangered of extinction, following IUCN criteria. An analysis using UPGMA algorithm and species composition comparisons using additional 6 areas of Araucaria Forest and 6 areas of Seasonal Forest showed its greater relationship to other Araucaria Forest areas, but also the influence of the adjacent Seasonal Forest areas in the floristic composition of the surveyed area.
INTRODUCTION
The Araucaria Forest is a southern subset of the Atlantic Forest of Brazil, which is considered a biodiversity hotspot (Myers et al. 2000) , and it is a tropical rainforest where the most conspicuous element is, actually, a pine -Araucaria angustifolia (Bertol.) Kuntze, considered typical for that kind of vegetation (Veloso et al. 1991) . Besides the massive presence of A. angustifolia, the forest could be characterized by the presence of several members of Lauraceae, as Ocotea porosa (Nees & Mart.) Barroso (canela-imbúia), O. odorifera Rohwer (canela-sassafrás) Maack 1968) . Originally, the Araucaria Forest covered about 200,000 km 2 in southern and southeastern Brazil, besides smaller portions in Argentina and Paraguay (Carvalho 1994) , and this occurrence coincides with an area of typically wet weather, with no dry season, where the annual average temperature is about 18ºC, but can be lower than 15ºC in three to six months (IBGE 2004) . It has been estimated that the decline of this forest in the last century reached more than 97% of its original area (IUCN 2013) , and species such as A. angustifolia, O. porosa, O. odorifera and Cedrela fissilis are considered threatened with extinction (CNCFlora 2013; IUCN 2013) . Klein (1978) classified the Araucaria Forest in the state of Santa Catarina in four subdivisions, based on the composition of the understory layer of the forest: the forest of the Iguaçu-Negro basin; the forest of the Pelotas-Canoas basin; the forest of the Atlantic Zone; and the forest of the Far West. The forests of the Far West have a remarkable influence and, therefore, a similar appearance to the southern Seasonal Forest that covers the Uruguay River basin, mainly after the heavy exploitation of the pines. The Seasonal Forest has a discontinuous distribution in Brazil and typically it is characterized by a clear vertical structure and two well-demarcated climatic seasons, one rainy and the other dry, when more than half of the plants loose their leaves (Klein 1978) . The southern region of Brazil, despite the absence of a typical dry season, possesses some patches of this kind of forest, an occurrence that could be explained by the incidence of a very cold season that would act as a similar physiological constrain (IBGE 2012 Ecotones are contact areas of floristic mixtures between different kinds of vegetations. Because some ecotone areas occur between vegetations of similar structure, their recognition by small scales means, as aerial or satellite images, are not useful, and floristic surveys are needed to identify them (Veloso et al. 1991) . Recent studies on biotic and abiotic factors acting in northern contact areas between rainforests and seasonal forests have found remarkable results (e.g., Ivanauskas et al. 2008; Kunz et al. 2009 ), leading to the recognition of a new category in the Brazilian classification of vegetation (the Evergreen Seasonal Forest -IBGE 2012) . In light of these new insights, other ecotone areas have been investigated (Haidar et al. 2013 ).
one (EMBRAPA 1998) . The soil in the area is a Typic Hapludoll (EMBRAPA 1998) and the vegetation of the municipality is in a Seasonal Forest area, but very close to the Araucaria Forest region, according to IBGE 2004.
Data collection
The floristic survey was carried out between the spring of 2009 (September) and the winter of 2010 (August). The vascular plants were collected, including herbs, shrubs, trees, climbers and epiphytes. Small trails were opened inside the forest to cover the whole area. The materials were treated following traditional methods, and the identifications were carried out using specific literature, mainly the Flora Ilustrada Catarinense (Reitz 1965-onwards) , herbarium comparisons and consultation with specialists. The plants were deposited in the herbaria UPCB and MBM (acronyms following Thiers, continuously updated). We checked orthography and authors names using the Tropicos (Missouri Botanical Garden, http:// www.tropicos.org) and Lista de Espécies da Flora do Brasil 2013 databases (http://floradobrasil.jbrj.gov.br), and the latter for the vegetation occurrence data as well.
Data analysis
A floristic database of presence/absence was elaborated using the tree species found in the present survey and in 12 additional surveys, six of them conducted in areas of Araucaria Forests, and the other six in areas of Seasonal Forests (Table 1; Figure 2 ). The names of species were standardized using the accepted name by Tropicos 2013 (Missouri Botanical
The soils in the west portion of the state of Santa Catarina are remarkable for their fertility ("Terra Roxa", Rhodic Nitisol), and the native pines were strongly exploited because of its wood. Therefore, the region saw intensive forest devastation during its colonization, as in the "Constestado War" in the early twenty-century, and the establishment of several small agricultural proprieties allocated on chemically and physically degenerated soils (Andreola et al. 2000) .
Here we present a floristic survey in a forest with Araucaria angustifolia in the Far West of Santa Catarina and, in addition, a comparison of these data with the ones found in several surveys in different Araucaria Forest and Seasonal Forest areas, in order to provide a better understanding of the relationships between the two forests in the region, and contribute to the knowledge of the flora of the region.
MATERIALS AND METHODS

Study Site
The present study was carried out in a private property with an area of about 120,000 m 2 of native forest, in the municipality of Guaraciaba, Far West of the state of Santa Catarina, bordering Argentina (26°38'53" S, 53°34'52" W, 510 m above sea level; Figure 1 ). The Liso River borders the area for about 950 m, with average width of 10 m. The weather is Cfa, according to the Koppen classification, the average temperature in the warmer month is about 23°C and in the colder one is about 14°C (Serra 1977) . The precipitation is uniform during the whole year, with about 150 mm of precipitation in the driest month (winter), and about 250 mm in the wettest Garden, http://www.tropicos.org). The similarity between pairs of areas was calculated using Jaccard coefficient and a dendrogram with the relationships among the areas was produced based in the UPGMA algorithm, using the software PAST (Hammer et al. 2001) .
RESULTS
A total of 108 angiosperm species in 42 families were found in the area (Table 2) . Myrtaceae (eight spp.), Solanaceae (eight), Euphorbiaceae (seven) and Poaceae (six) were the families with the most encountered number of species, while Myrtaceae (six spp.), Lauraceae (four) and Sapindaceae (four) were the families with the most encountered number of tree species. Three species, Elephantopus mollis Kunth, Erio botrya japonica (Thunb.) Lindl. and Citrus reticulata Blanco are exotic species, not native to the region, while 32 species (30%) are endemic to the Atlantic Forest s.l. and 19 (18%) are widely distributed (Lista da Flora do Brasil 2013, http://floradobrasil. jbrj.gov.br).
The dataset built with the species of trees reported from 12 additionally surveyed areas is composed by 148 species in total, 34 of them were only reported by the surveys performed in Seasonal Forest areas while 28 of the total were only reported by surveys performed in Araucaria Forest areas.
DISCUSSION
In a wide survey on the southernmost forests of Brazil, Gonçalves and Souza (2013) According to the cluster analyses among the 13 areas (Figure 3) , the Seasonal Forest area from Piracicaba/SP (area 08) was found as sister to all the others areas, while the Araucaria forest of Ponta Grossa/PR (area 06) as sister to the remaining eleven areas. The highest similarity index (45%) was Figure 2 . Location of the studied areas. * = present survey; see Table 1 found between two Seasonal Forest areas (areas 07 and 10) and, together to area 11, they form a sister clade to a larger clade composed mostly by Araucaria Forest areas. Area 12, a Riparian-Seasonal Forest, was found as highly correlated to area 09 (36%), a non-riparian Seasonal Forest located at the same municipality, Santa Maria in Rio Grande do Sul state. Both areas are embedded within the Araucaria Forest clade, while the studied area was found as a sister group to this whole clade. Forested areas in the Far West of Santa Catarina state are very rare, and the study and conservation of the remaining areas are urgent. The higher correlation among the southern Seasonal Forest areas to the Araucaria Forest areas than to the northern Seasonal Forest area (area 08, São Paulo state) illustrates how the surrounding areas influence this kind of forest. Our results show the mixed composition of the studied area. The peculiar nature of northern contact zones between rainforests and seasonal forests is bringing up elucidative views of the Brazilian vegetation. A comprehensive study including abiotic factors acting in the vegetation in the studied area, as well as efforts to survey other remnant areas of forest in the Far West of Santa Catarina state would greatly improve the current knowledge of the historical and ecological dynamics of the forests of southern Brazil.
